Urinary incontinence is a multi-factorial condition that has a high impact on older persons living in nursing homes. While urinary incontinence is common, only a small percentage of nursing home residents have an official diagnosis. Factors influencing urinary incontinence in this population are poorly understood. The aim of this study was to evaluate the prevalence of urinary incontinence in Norwegian nursing home residents and to study the factors associated with urinary incontinence in this population. Residents from six different nursing homes were included in this study. Data on sex, age, medication, comorbid illnesses, urinary incontinence and the use of absorbent pads was collected. Barthel`s Index of Activities of Daily Living (ADL) was used to estimate residents' functional levels. Post-voiding residual urine was measured by means of a portable ultrasound. A questionnaire was completed by the nursing staff for each of the residents. In total, 173 residents participated in the study. One hundred and twentytwo residents (69%) were incontinent for urine and 144 used absorbent pads (83%). Fourteen percent of residents used absorbent pads "just to make sure". They did not have a history of urinary incontinence. Low ADL score, dementia and urinary tract infection were significantly associated with incontinence for urine. The prevalence of urinary incontinence in Norwegian nursing homes is high. Absorbent products are frequently used without a history of urinary incontinence. Physical impairment, dementia and urinary tract infections are significantly associated with urinary incontinence.
INTRODUCTION
Urinary incontinence is a significant problem in nursing home residents, affecting approximately 50% to 70% of this population. Its prevalence increases progressively with age [1] . It is associated with decreased quality of life [2] and high costs for society [3] . It is also the second leading cause of institutionalization of elderly individuals [4] . Urinary incontinence has been defined by the International Continence Society as "a condition in which the involuntary loss of urine is a social and hygienic problem and is objectively demonstrable" [5] . Although more than half of all nursing home residents are affected, only 1% to 2% of women in nursing homes have an official diagnosis of urinary incontinence [6] . Also, previous studies have reported that less than 5% of older incontinent people have been evaluated by a specialist [7] . Accurate knowledge of urinary incontinence prevalence rates in nursing homes is important for policy makers and researchers [8] .
A variety of factors are associated with urinary incontinence. Some factors Age-related physiological changes and illnesses can have an effect on bladder control and cause urinary frequency, urgency, urge incontinence or problems with bladder emptying. Several types of medication can also contribute to these symptoms. Nursing home residents are getting older and therefore, on average, require more assistance with daily activities, including going to the toilet [9] . Urinary incontinence associated with dementia is also a significant problem in nursing homes. Cerebral changes can cause psychological, behavioral and environmental problems and contribute to the inability to use the toilet or to ask for assistance [10] .
Urinary incontinence is a challenge for staff working in nursing homes. Studies have reported that 50% of all women in nursing homes have difficulty controlling urination and need assistance when using the toilet [6] . A number of studies have shown that incontinence care is defective and nursing staff use strategies to contain incontinence rather than promoting continence [11] . Many nurses believe that urinary incontinence is a normal part of aging and nothing can be done to prevent it [12, 13] . However, studies have shown that 70% of older people with urinary incontinence can be cured or their symptoms alleviated [14] . Knowledge about factors associated with urinary incontinence is essential when trying to improve incontinence care.
Aims
To evaluate the prevalence of urinary incontinence in Norwegian nursing home residents.
To identify factors associated with urinary incontinence in this population.
METHODS
This study was originally designed in order to get a better understanding of bladder problems in nursing home residents. Data from this study on the association between urinary tract infections and residual urine have been published elsewhere [15, 16] .
Sample
Nursing homes resident from six different Norwegian nursing homes were included in the study. The number of residents in each nursing home varied from 16 to 70. All residents who lived in the respective nursing homes were evaluated for inclusion. Terminally ill patients were excluded from participation. Patient that used a catheter were excluded from the current analyses.
Data Collection
Registered nurses (educated at the university/college) were responsible for the data collection and registration. Licensed practical nurses (educated at the upper secondary school level) were supervised to take part in the collection of data.
Information on comorbid illnesses associated with urinary incontinence and post-voiding residual urine was collected. Barthel`s Index of Activities of Daily Living was used to estimate patients functional levels [17, 18] . The Barthel Index is a standardized functional-level scale used to score improvement in the rehabilitation of chronically ill patients. It includes 10 different activities. Points are given according to assistance provided and time required performing the activities. The maximum score is 20. A score of 12 to 20 points indicates independence, 5 to 11 points means partial dependence, and a score less than 5 indicate total dependence.
A survey was used to collect information from nursing staff. One survey was filled out for each of the residents. The survey included several questions on comorbid illnesses, need for assistance to go to the toilet and type of assistance. Data on incontinence and the use of absorbent pads was collected.
Data on post voiding residual volume (PVR) was collected for each of the residents. Nurses at each nursing home were trained in data collection and use of the BVI 3000 ultrasound BladderScan (Diagnostic Ultrasound, Redmond, WA). Previous studies have shown that the BVI BladderScan produces conservative and valid estimates of PVR when used by trained personnel [19, 20] . At the time of inclusion, a portable ultrasound bladder scanner was used to measure PVR. Measurements were performed twice. The first measurement was performed in the morning and the second in the late afternoon or evening. Before the measurement of residual urine, patients were instructed to empty their bladders. Nurses were instructed to perform the measurements within 10 to 15 minutes after the bladder was emptied, as previously suggested [21] . In patients who were unable to cooperate, nurses waited until there was an episode in which bladder emptying was observed to make sure the measurements were taken within 15 minutes. All measurements of PVR were performed with the patients in supine position.
Scanning was repeated until the display showed the bladder in the centre area, enabling measurements to be taken in the correct position. The result of each measurement was printed out. The average residual volume of the two measurements was used in the analyses.
Data Analysis
Pearson's Chi-Square test of independence was used for bivariate tests between the dependent variable and categorical variables. T-tests were used for continuous variables. Results were confirmed by Mann-Whitney's U-test in cases of skewed distributions. Analyses were performed using SPSS version 18.0 (SPSS Inc., Chicago).
Ethical Issues
The board of research ethics in the areas where the study was coordinated approved the study. All patients provided informed consent before participation in the study. For patients who were unable to make the decision themselves, due to for example dementia, a close family member was allowed to sign the consent. The study complies with ethical rules for human experimentation as stated in the Declaration of Helsinki [22] .
FINDINGS
In total, 173 residents (51 men and 122 women) participated in the study. The mean age of the residents was 84.2 (±8) years. The mean score on the Barthel scale was 8, indicating that patients, on average, had a high grade of dependency. Fifty-five and 61 residents, respectively,
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were totally or partially dependent on nursing staff for their activities of daily living. One hundred and twentyfour residents (72%) needed assistance to go to the toilet.
Most residents (98%) had one or more medical conditions affecting bladder control. Use of diuretics was common (69%). One hundred and twenty-two residents (69%) were incontinent for urine. For patient characteristics see Table 1 .
Of all residents, 144 used absorbents pads (83%). In total, 14% of the residents used absorbent pads "just to make sure". They did not have a history of urinary incontinence.
There was no significant association between gender and urinary incontinence (P = 0.72). The Activities of Daily Living score was, as expected, significantly associated with incontinence for urine (P < 0.01). Of comorbid illnesses, dementia significantly increased the risk for urinary incontinence (P = 0.04). No significant differences in mean residual urine were observed between residents that were continent and incontinent for urine (P = 0.67). Urinary tract infection at baseline was significantly associated with urinary incontinence (P = 0.02). Use of diuretics and oestrogen was not associated with the incontinence for urine. For details on factors associated with urinary incontinence see Table 2 .
DISCUSSION
In the past years, characteristics of nursing homes residents have changed. Residents have, on average, become older and more reduced, both mentally and physically. They require increased assistance with activities of daily living. The prevalence of incontinence among nursing home residents is also on the rise [9] .
The average score on the Barthel Index for participants in this study was 8, which indicates that residents had a high degree of physical dependence. The average age of the residents was high (84.2 years) and the majority of residents (72%) had impaired mobility and needed assistance to come to the toilet. ADL-score was significantly associated with urinary incontinence in our study (P < 0.01). Impaired mobility is a known risk factor for incontinence [23] . In a cross-sectional study of nursing homes residents in Italy, residents who used a wheelchair or were bedridden were seven times more at risk for developing incontinence compared to mobile residents [1] .
Cerebrovascular disorders were also common in our population. Several studies have shown that age-related changes and cerebrovascular conditions such as Apoplexia, Parkinson's disease and dementia can cause detrusor overactivity with small frequent contractions, also called "frequency". This can again cause urgency (i.e., abrupt urge to void before the bladder is full) and urge incontinence [4] . Resnick and colleagues performed multi-channel video-urodynamics on 94 incontinent nursing home residents [24] . They found that detrusor overactivity was the predominant cause for incontinence in 61% of the residents. Half of those with detrusor overactivity had associated impaired detrusor contractility. A combination of detrusor overactivity and impaired contractility presents particular challenges, since it will give symptoms such as frequency, urgency, urge incontinence and incomplete emptying. Among the women included in the study by Resnick, 21% had stress incontinence. Twenty-nine per cent of men had evidence of outlet obstruction. Thirty-five percent of all residents had more than one of these diagnoses [24] . According to Taylor et al. [25] , impaired detrusor contractility is an underdiagnosed geriatric condition that can contribute to urinary frequency and nocturia by causing incomplete emptying. Common medical conditions in the elderly play an important role in bladder function. More than 50% of patients with diabetes mellitus have bladder dysfunction [26] . Several clinical studies have reported detrusor overactivity and hypersensitivity as the most frequent findings in urodynamics performed in patients with diabetes [27, 28] . Other studies have described loss of sensation, increased capacity, decreased contractility and increased post-voiding residual urine [29, 30] . Obstipation can cause urinary incontinence and urinary retention [25] . Obstipation was also common in residents included in our study [4] . However, no significant association with urinary incontinence was found.
Polypharmacy is common among residents in nursing homes and some types of medication can contribute to post-voiding residual urine and incontinence [31, 32] . A number of residents in this study used diuretics. Diuretics can cause urge and increased frequency of micturition [33, 34] . Atrophic vaginitis is a common condition in older women. It is caused by loss of the hormone oestrogen. Women with atrophic vaginitis will often complain of urinary frequency and urinary incontinence [4] . In our study, dementia and physical impairment were associated with urinary incontinence. Prior studies have also shown that dementia and physical impairment are associated with incontinence for urine [8] . The prevalence of urinary tract infection is high among nursing homes residents and is associated with deterioration and development of urinary incontinence [35] . This was also found in the recent study.
To understand the conditions that contribute to urinary incontinence is important for good clinical practice in nursing homes. Members of the nursing staff need to gain adequate knowledge of the causes of urinary incontinence, urgency and frequency in the elderly. A possible consequence of inadequate knowledge is promotion of urinary incontinence by telling residents to wait or ignoring a request for toilet assistance. Many nursing homes residents may have been misunderstood when they have asked for assistance to come to the toilet with short intervals, since nurses are not always aware of the causes of incontinence. They may believe that a request to come to the toilet is attention seeking behaviour [36] . Several studies have highlighted bad practice, such as ignoring a request for assistance to the toilet, telling people to wait and telling them to use absorbent pads instead of trying to prevent incontinence [9, 37] . Schnelle and colleagues interviewed 117 incontinent residents in nursing homes about their preferences for toileting. Residents who needed assistance with toileting reported that they preferred an average of 2.4 toileting assists per day and that they received an average of 1.7. Twenty-three percent reported that they received no toilet assists and some residents had learned not to expect more frequent care [38] . Resnick and colleagues performed a qualitative study in a nursing home. They found that the attitude of nursing staff was a major contributor to urinary incontinence. Various reasons for not providing help in toileting are mentioned. Common reasons are nurses not answering call lights or being unable to find help if they are taken up with others business. Nursing staff thought that preventing urinary incontinence had a low priority compared to other things.
Lack of knowledge about urinary incontinence and negative attitude about effectiveness of incontinence treatment among nursing staff, together with adhering to toileting schedules or ignoring requests for toileting were mentioned by directors of nursing homes as a reason for inadequate continence care [39] . The institutional culture of urinary incontinence in nursing homes is characterized by rituals and routines and the care is little or not individualized. Toileting routine is often initiated when nursing staff have rounds or not when residents are in need [40] [41] [42] . In a qualitative study in long-term care, women told that the reply to their request for toilet assistance was influenced by how busy the nursing staff was. It happened that assistance came too late [42] . Several studies have shown that nursing staff has not been proactive enough with regard to prevention of incontinence.
Continence assessment by nursing staff has traditionally focussed on selecting the appropriate absorbent pads, rather than on treatment of incontinence [43] .
In the current study, 14% of nursing home residents used absorbent pads without a diagnosis of urinary incontinence. Many nurses are convinced that older people accept urinary incontinence as a normal consequence of ageing. A study has shown that residents get labelled as incontinent for urine after only one episode of leakage [11] . Also, residents who are not know to have urinary incontinence can ask for absorbent pads through fear of being incontinent or if they have had a period of urinary incontinence in their history [11] .
Previous studies have shown that older people with urinary incontinence can be cured or their symptoms alleviated with adequate approach and treatment [14] . To prevent and treat urinary incontinence among residents is very important. Eighty-one percent of nursing home residents who presented with incontinence have a reversible cause of incontinence at the time of onset [13] . Knowledge about factors that influence bladder control is therefore important.
CONCLUSION
The prevalence of urinary incontinence in nursing homes is high. Absorbent products are frequently used without a history of urinary incontinence. Physical impairment, dementia and urinary tract infections are significantly associated with urinary incontinence.
